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(54) ELECTRODE PLATE AND LIQUID CRYSTAL DISPLAY DEVICE USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an electrode 
plate having conductive films which exhibit good 
electrical conductivity, change less with lapse of time 
and have excellent preservable stability by using a 
specific oxide mixture as the transparent oxide thin 
films to be formed on both surfaces of a silver thin 
film and patterning the films to the electrode patterns 
at which the respective thin films are positioned and 
aligned to each other. 

SOLUTION: This electrode plate is composed of the 
silver thin film 1 1 formed of a silver metallic material 
and the first and second transparent oxide thin films 
12, 13 respectively formed on the first and second 
surfaces of the silver thin film 11. Both of the first 
and second transparent oxide thin films 12. 13 are 
composed of the oxide mixture contg. the first metal 
oxide material consisting of an indium oxide and a 
second metallic oxide material consisting of the oxide 
of the metal elements substantially having no solid 

soa region with silver. After the multilayered conductive films 10 are formed on a substrate 
SUB, a resist is formed to desired pattern shapes on the transparent oxide thin film 13 of the 
uppermost layer and is patterned by etching to the pattern shapes in which three layers of 
the thin films 11 to 13 are positioned and aligned to each other. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The silver system thin film 
which consists of a silver system metallic 
material which has the 1st field and this 
1st field, and the 2nd field that counters, 
the 1st transparent oxide thin film 
formed on the 1st [ of this silver system 
thin fihn ] field, and the 2nd transparent 
oxide thin film formed on the 2nd [ of this 
silver system thin film ] field - having - 
this - the 1st and 2nd transparent oxide 
thin films The 1st metallic oxide material 
which consists independently of an 
indium oxide, respectively It is the 
multilayer electric conduction film 
currentiy formed by the mixed oxide 
containing the 2nd metallic-oxide 
material which consists of an oxide of a 
metallic element which does not have a 
dissolution region with silver 
substantially The electrode board 
equipped with the multilayer electric 
conduction film by which patterning was 
carried out to the electrode pattern in 
which the above-mentioned silver system 
thin film, the 1st transparent oxide thin 
film, and the 2nd transparent oxide thin 
film carried out position adjustment on 
the substrate. 

[Claim 2] The electrode board according 
to claim 1 chosen from the groups which a 
metaUic element without a dissolution 
region with silver becomes from titanium, 



a zirconium, a tantalum, niobium, a 
hafnium, a cerium, a bismuth, 
germanium, silicon, chromium and those 
2, or the combination beyond it. 
[Claim 3] The electrode board according 
to claim 1 or 2 with which a metallic 
element without a dissolution region with 
silver occupies 5 or 50 atom % of sum 
total atomic weight with an indium 
element. 

[Claim 4] The claim 1 whose silver 
system metallic material is the alloy of a 
silver element and the different species 
element which prevents the migration of 
a silver element, or the electrode board of 
three given in any 1 term, 
[Claim 5] The electrode board according 
to claim 4 chosen from the groups which a 
different-species element becomes fi-om 
aluminum, copper, nickel, cadmium, gold, 
zinc, magnesium and these 2, or the 
combination beyond it. 
[Claim 6] The electrode board according 
to claim 4 chosen from the groups which a 
different- species element becomes fi-om 
tin, an indium, titanium, a cerium, silicon 
and these 2, or the combination beyond it. 
[Claim 7] The claim 1 in which a silver 
system thin film has 2 or the thickness of 
20nm, or the electrode board of six given 
in any 1 term. 

[Claim 8] The electrode board according 
to claim 7 with which a silver system 
metallic material contains the copper or 
gold of 0. lor 3 atom %. 
[Claim 9] The electrode board according 
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to claim 8 with which the 1st and 2nd 
transparent oxide thin films have 2.1 or 
more high refractive indexes, respectively. 
[Claim 10] The electrode board according 
to claim 9 chosen from the groups which 
the metallic element which does not have 
a dissolution region with silver 
substantially becomes from a cerium, 
titanium, a zirconium, a hafnium, 
tantalums and these 2, or the 
combination beyond it. 
[Claim 11] The electrode board according 
to claim 10 with which the metallic 
element which does not have a 
dissolution region with silver 
substantially includes a cerium or 
titanium. 

[Claim 12] The claim 1 in which a 
multilayer electric conduction film has 
the electrode pattern which has a 
thin-hne part with a minimum width of 
face of 50nm or less, or the electrode 
board of 11 given in any 1 term. 
[Claim 13] an observer lateral-electrode 
board, the tooth-back lateral-electrode 
board which countered this and has been 
arranged, and these electrodes ■- the 
liquid crystal display characterized by 
having the liquid crystal matter enclosed 
with the wooden floor, and constituting 
either [ at least ] this observer 
lateral-electrode board or the tooth-back 
lateral-electrode board with the claim 1 
or the electrode board of 12 given in any 1 
term 

[Claim 14] The claim 1 in which a silver 



system thin film has the thickness of 
50nm or more, or the electrode board of 
six given in any 1 term. 
[Claim 15] The liquid crystal display 
characterized by having an observer 
lateral-electrode board equipped with a 
transparent electrode, the back plate 
board which counters this, is arranged 
and is equipped with a light reflex nature 
electrode, and the liquid crystal matter 
enclosed among these electrode boards, 
and constituting this back plate board 
with the electrode board according to 
claim 14. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 
belongs] this invention relates to the 
liquid crystal display using an electrode 
board and this equipped with the 
multilayer electric conduction film which 
was applied to the liquid crystal display 
which used an electrode board and this, 
especially was excellent in preservation 
stability 
[0002] 

[Description of the Prior Art] The 
electrode board with which the 
transparent-electrode film or the 
reflection nature electrode layer was 
prepared on substrates, such as glass and 
plastic film, is widely used for the I/O 
electrode which carries out a direct input 
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from the display screen of the electrode 
for a display of various display such as a 
liquid crystal display, or display. 
[0003] For example, the 
transparent-electrode board used for a 
liquid crystal display A glass substrate 
and the light-filter layer which is 
prepared in the pixel part on this glass 
substrate, and colors the transmitted 
Hghtred, green, and blue for every pixel, 
respectively The shading film which is 
prepared in the part between the pixels 
on the above-mentioned glass substrate 
(part between pixels), and prevents the 
light transmission fi*om the part between 
this pixel, The principal part is 
constituted by the protective layer 
prepared all over the above-mentioned 
light-filter layer, the transparent 
electrode formed on this protective layer, 
and the orientation film formed on this 
transparent electrode. Membranes are 
formed by sputtering and the transparent 
electrode is constituted by the 
transparent electric conduction film with 
which it **********ed to the 
predetermined pattern. 
[0004] As this transparent electric 
conduction film, the ITO thin fihn which 
added the tin oxide is widely used into 
the high conductivity therefore indium 
oxide, the specific resistance is 2.4x10-4 
ohm -cm about, and, in the case of the 
240nm thickness usually applied as a 
transparent electrode, the sheet 
resistivity is about lOohm/**. 



[0005] Moreover, although the thin film 
(Nesa membrane) which added the 
tin-oxide thin film besides ITO, and 
added the antimony oxide to the tin oxide, 
the thin film which added the aluminum 
oxide to the zinc oxide are known, each of 
these is inferior to the above-mentioned 
ITO thin film in the conductivity and 
chemical resistance or water resistance to 
an acid, alkali, etc. has not inadequate 
hatchet spread [ general ], 
[0006] By the way in the 
above-mentioned display unit or the I/O 
device, it is required that should ask, 
precise -ization of above-mentioned 
transparent-electrode PAevening-N 
should be demanded in connection with 
this, it should compare, and increasing 
pixel density and displaying a precise 
screen in recent years should constitute 
the terminal area of the above-mentioned 
transparent electrode from a pitch which 
is about 100 micrometers of**. Moreover, 
in the method (COG) with which the 
direct file of the IC for a liquid crystal 
drive is carried out to a substrate in 
hquid crystal display equipment, the 
advanced etching processing suitabihty 
which wiring may have the portion of 
narrow width efface called width efface 
of 20-50 micrometers, and is not in the 
former, and high conductivity (low 
resistivity) are demanded. The 
above-mentioned ITO material caimot 
meet such a demand. 
[0007] Moreover, on the other hand, 
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enlargement of the display screen is also 
called for, and in order to form the 
transparent electrode of a precise pattern 
which was mentioned above about such a 
big screen and to enable it to impress 
sufficient driver voltage for liquid crystal 
moreover, it is necessary to use the 
transparent electric conduction film 
which has the high conductivity below 
5ohms / **, as the above-mentioned 
transparent electrode, moreover ■ in 
addition, in performing the 
multi-gradation display of 16 or more 
gradation in the liquid crystal display of 
the simple matrix drive method using 
STN LCD etc., it calls it below 3ohms / ** 

low sheet resistivity is demanded 
further The above-mentioned ITO 
material cannot meet such a demand, 
either. 

[0008] By the way, in a metal, silver is a 
metal with the highest conductivity and 
even if it forms in a thin film, it can 
secure sufficient transparency and 
sufficient conductivity For example, in 
the thickness of 5-30nm, silver indicates 
the sheet resistivity of about 2-5ohms / ** 
to be the transparency which fully 
penetrates the light. Therefore, silver is 
promising as an electrical conducting 
material which fills the above-mentioned 
low resistivity demand. 
[0009] However, if silver is left at the 
room temperature in air, it will receive an 
injury in about one week. More 
specifically, silver reacts with the sulfur 



compound and water which exist in air, 
and a sulfide and an oxide will generate it 
on the fi-ont face, and it will deteriorate 
on it. Since it is such, silver is not 
regularly used as the light reflex nature 
metal electrode of a reflected type liquid 
crystal display or a light reflex board, 
although the high screen display of 
contrast with a reflection factor higher 
than aluminum is possible again. 
[0010] On the other hand, in 
JP,63-173395,A, JP,1-12663,A, 
JP,2-37326,A, and the TthlCVM held in 
Japan in 1982, the transparent 
multilayer electric conduction film of the 
three-tiered structure in which the ITO 
thin film or the indium oxide thin film 
(10 thin film) was formed at the front 
rear face of a silver thin film is proposed. 
The transparent multilayer electric 
conduction film of this three -tiered 
structure has the low sheet resistivity 
about about 5ohms / **, and the 
application to the above-mentioned 
transparent electrode was expected 
taking advantage of the high conductivity. 
[0011] however, the moisture in the air 
into which it invaded from the laminating 
interface etc. in addition also in the 
electric conduction film of the 
above-mentioned conventional 
three-tiered structure when the silver 
thin fihn passed for two weeks at the 
room temperature in air •- combining -- 
the front face " an oxide " generating - 
silverfish - when the defect of a ** was 
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produced, for example, it applied to the 
transparent electrode of a liquid crystal 
display, there was a trouble of being easy 
to make the display screen producing a 
display defect etc. 
[0012] 

[Problem(s) to be Solved by the 
Invention] Therefore, this invention 
shows good conductivity by the thin film, 
and makes it a technical problem to offer 
the electrode board equipped with the 
electric conduction film degradation with 
the passage of time moreover excelled 
[ film ] in preservation stability few. 
Moreover, the further technical problem 
of this invention is to offer the liquid 
crystal display equipped with such an 
electrode board. 
[0013] 

[Means for Solving the Problem] The 
silver system thin film which the 
above-mentioned technical problem 
becomes from the silver system metalUc 
material which has the 1st field and this 
1st field, and the 2nd field that counters 
according to this invention, the 1st 
transparent oxide thin fihn formed on the 
1st [ of this silver system thin film ] field, 
and the 2nd transparent oxide thin fihn 
formed on the 2nd [ of this silver system 
thin fihn ] field -- having -- this - the 1st 
and 2nd transparent oxide thin films The 
1st metallic-oxide material which 
consists independently of an indium 
oxide, respectively, It is the multilayer 
electric conduction film currently formed 



by the mixed oxide containing the 2nd 
metallic-oxide material which consists of 
an oxide of a metallic element which does 
not have a dissolution region with silver 
substantially The above-mentioned silver 
system thin film, the 1st transparent 
oxide thin film, and the 2nd transparent 
oxide thin film are attained by the 
electrode board equipped with the 
multilayer electric conduction film by 
which patterning was carried out to the 
electrode pattern which carried out 
position adjustment mutually on the 
substrate. 

[0014] moreover, the tooth-back 
lateral-electrode board which according 
to this invention countered an observer 
lateral-electrode board and this and has 
been arranged and these electrodes - it 
has the liquid crystal matter enclosed 
with the wooden floor, and the liquid 
crystal display which either [ at least ] 
this observer lateral-electrode board or 
the tooth-back lateral-electrode board 
consists of with the electrode board of this 
invention is offered 
[0015] the observer lateral-electrode 
board which is equipped with a 
transparent electrode according to this 
invention furthermore, the back plate 
boards which counter this, are arranged 
and are equipped with a fight reflex 
nature electrode, and these electrodes - 
the liquid crystal display constituted with 
the electrode board with which it had the 
liquid crystal matter enclosed with the 
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wooden floor, and this back plate board is 
the multilayer electric conduction film of 
this invention, and was equipped with 
the electric conduction film of light reflex 
nature is offered 

[0016] When examination is repeated 
wholeheartedly that the multilayer 
electric conduction film which this 
invention persons show good conductivity 
by the thin film, moreover does not have 
degradation with the passage of time, 
and was excellent in preservation 
stability should be developed, as a 
transparent oxide thin film formed in 
both sides of a silver system thin film 
Instead of the ITO thin film or 10 thin 
film, when the mixed oxide of indium 
oxide and predetermined metallic oxides, 
such as a cerium oxide and titanium 
oxide, was used, the multilayer electric 
conduction film obtained found out 
having very high stability and moisture 
resistance. This invention persons found 
out that the desired end could be attained 
by using the mixed oxide of an indium 
oxide and the oxide of a metallic element 
which does not have a dissolution region 
with silver substantially as a transparent 
oxide thin film formed in both sides of a 
silver system thin film, as a result of 
advancing research fiirther based on this 
knowledge. Where patterning is carried 
out to the electrode pattern with which 
each thin film carried out position 
adjustment of this multilayer electric 
conduction film of each other, it has the 



electrode board of this invention on a 

substrate. 

[0017] 

[Embodiments of the Invention] 
Hereafter, with reference to an attached 
drawing, the gestalt of operation of this 
invention is explained in detail. Drawing 
1 shows the cross section of the 
multilayer electric conduction film 10 of 
the three-tiered structure of this 
invention prepared on the substrate. This 
multilayer electric conduction film 10 is 
constituted by the 2nd transparent oxide 
thin fihn 13 formed in the 2nd field (front 
face) of the 1st transparent oxide tiiin 
film 12 formed in the 1st field (rear face) 
of the silver system thin film 11 formed 
by the silver system metallic material, 
and the silver system thin film 11, and 
the silver system thin film 11, The 
multilayer electric conduction film 10 is 
formed on Substrate SUB. 
[0018] the mixed oxide in which the 1st 
and 2nd transparent oxide thin films 12 
and 13 all contain the 1st metallic-oxide 
material which consists of an indium 
oxide, and the 2nd metallic-oxide 
material which consists of an oxide of a 
metallic element which does not have a 
dissolution region with silver 
substantially " formation now, it is In 
addition, although the 1st and 2nd 
transparent oxide thin films 12 and 13 do 
not need to be formed with the same 
material, forming with the same material 
is convenient on manufacture of the 
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multilayer electric conduction film 10. 
[0019] In this invention, as for the 
metallic element which does not have a 
dissolution region with silver 
substantially the amount of dissolution 
with silver means the metallic element 
below 10 atom % in a room temperature 
(25 degrees C), As such a metallic 
element, semimetals, such as lanthanides, 
such as high-melting point transition 
metals, such as titanium (Ti), a zirconium 
(Zr), a tantalum (Ta), and niobium (Nb), 
and a cerium (Ce), a bismuth (Bi), 
germanium (germanium), and silicon (Si), 
chromium (Cr), etc. can be illustrated. 
Even if these metallic elements are 
independent, they can be used also with 
the gestalt of two or more combination. 
[0020] By applying the mixed oxide which 
blended with the indium oxide the oxide- 
of a metallic element which does not have 
a dissolution region with silver in both 
sides of the silver system thin fdm 11 
substantially although this invention is 
not restrained by any theory 
Dissolution-izing with the silver element 
in the silver system thin fihn 11 and an 
indium element and the migration to the 
inside of both the transparent oxide thin 
film of a silver element are prevented, 
and what has and raises the stabiUty 
with the passage of time and the 
moisture resistance of the multilayer 
electric conduction film concerned is 
believed. 

[0021] As for the amount of the 2nd 



metalUc-oxide material, it is desirable 
that the metallic element which does not 
have substantially the metallic element 
portion, i.e., a dissolution region with 
silver, is the amount which accounts for 
5% or more of rate of sum total atomic 
weight with the indium element portion 
of the 1st metallic-oxide material. The 
addition effect of the 2nd metalhc-oxide 
material is that the amount of a metallic 
element which does not have a 
dissolution region with silver 
substantially is under pentatomic % in 
the inclination which is not enough. As 
for the amoimt of a metallic element 
which does not have a dissolution region 
with silver substantially it is still more 
desirable that it is more than 10 atom % 
of sum total atomic weight with an 
indium. 

[0022] On the other hand, as for the 
amount of the 2nd metallic oxide, it is 
desirable that it is the amount in which 
the metallic element which does not have 
substantially the metallic element 
portion, i.e., a dissolution region with 
silver, accounts for 50% or less of rate of 
the sum total of atomic weight with the 
indium element portion of the 1st 
metallic oxide. If the amount of a metallic 
element which does not have a 
dissolution region with silver 
substantially exceeds 50 atom %, as for 
the oxide thin fihn obtained, adhesion 
with a silver system thin film will tend to 
fall. Moreover, when such a lot of 
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elements exist, it is in the inclination for 
processing of the target used for the 
membrane formation explained in full 
detail henceforth to become difficult, and 
to be easy to be divided, and for 
membrane formation speed to fall. As for 
the amount of a metallic element which 
does not have a dissolution region with 
silver substantially, it is still more 
desirable that it is below 40 atom % of 
sum total atomic weight with an indium, 
and it is most desirable that it is below 30 
atom %. 

[0023] As for the 1st and 2nd transparent 
oxide thin films 12 and 13, it is all 
desirable to have 80 or the thickness of 
lOOnm. If the thickness exceeds lOOnm, 
the reflected Ught in the front face of the 
oxide thin film and the reflected light in 
silver system thin film 11 front face will 
interfere, and a color will be produced. 
[0024] Although the silver system thin 
film 11 may be formed by the silver 
independent, in order to prevent silver 
migration, it is desirable to contain 
different-species elements other than the 
silver' which prevents silver migration. 
When the example of such a 
different-species element is given, they 
are aluminum (aluminum), copper (Cu), 
nickel (nickel), cadmium (Cd), gold (Au), 
zinc (Zn), magnesium (Mg), tin (Sn), an 
indium (In), titanium (Ti), a zirconium 
(Zr), a cerium (Ce), silicon (SO, lead (Pb), 
and palladium (Pd). Aluminum, copper, 
nickel, cadmium, gold, zinc, and 



magnesium also have the effect which 
raises conductivity among these elements, 
and tin, an indium, titanium, a zirconium, 
a cerium, and silicon also have the effect 
which raises adhesion with the oxide thin 
films 12 and 13. Especially since it 
contributes also to stabilization of the 
silver system thin film 11, gold is 
desirable. 

[0025] As for such a different- species 
element, it is desirable to be contained in 
the silver system thin film 11 at a rate of 
0.1 or 3 atom %. When the amount is 
under 0.1 atom %, and the silver 
migration prevention effect is not fully 
demonstrated but exceeds another side 3 
atom %, it is in the inclination for the 
conductivity of the silver system thin film 
11 to fall. Especially gold is in the 
incUnation to leave an etch residue in the 
case of etching, when 3 atom % is 
exceeded. As for gold, it is desirable to be 
contained at a rate below 2.5 atom %. 
[0026] In order to secure the conductivity 
which may be satisfied, as for the silver 
system thin film 11, it is desirable to have 
the thickness of 2nm or more. In addition, 
the thickness of this silver system thin 
film 11 differs by whether the multilayer 
electric conduction film 10 is used as a 
transparent electrode, or it is used as a 
light reflex nature electrode. 
[0027] A glass substrate (refractive index 
n= 1.5) is used for drawing 5 and drawing 
6 as a substrate SUB. The multilayer 
electric conduction film 10 of the 
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structure which moreover pinched the 
silver thin film 11 with the refi-active 
index n= 2.3 by the 1st and 2nd 
transparent oxide thin films 12 and 13 of 
40nm of thickness, respectively is formed. 
It is what shows change of the reflection 
factor R of the multilayer electric 
conduction film at the time of changing 
the thickness of the silver thin film 11, 
and permeability T, drawing 5 The result 
at the time of setting thickness of the 
silver thin film 12 to lOnm (curve a), 
15nm (curve b), 20nm (curve c), and 
50nm (curve d) drawing G The result at 
the time of setting thickness of the silver 
thin fihn 11 to 50nm (curve d), 75nm 
(curve e), lOOnm (ciirve £), and 200nm 
(curve g) is shown. In drawing 5 and 
drawing 6 , the sign T in the parenthesis 
next to the sign which shows each curve 
shows permeability, and Sign R shows a 
reflection factor. 

[0028] The spectral characteristic of the 
transparency subject which a multilayer 
electric conduction film shows about 80% 
or more of permeability that the 
thickness of the silver thin film 11 is to 
20nm is shown so that drawing may 
show. Moreover, when the thickness of 
the silver thin film 11 is set to 50nm or 
more so that drawing fi may show, a 
multilayer electric conduction film comes 
to show the spectral characteristic of the 
reflective subject which shows about 80% 
or more of reflection factors. If especially 
the thickness of a silver thin film is set to 



75nm or more, the reflection factor of a 
multilayer electric conduction film is 
saturated mostly permeability will be set 
to about 0 and a reflection factor will 
completely be saturated with 200nm. 
[0029] It can return to drawing 1 and the 
multilayer electric conduction film 10 of 
this invention can be formed on the 
suitable substrate SUB using deposition 
technology such as vacuum deposition, 
sputtering, and ion plating. 
[0030] As for especially the transparent 
oxide thin films 12 and 13, producing 
with sputtering technology is desirable, 
and in case especially the transparent 
oxide thin film concerned is formed, when 
the silver system thin film 11 exists, it is 
still more desirable to produce with 
DC-sputtering technology such as DC 
sputtering and RF DC sputtering 
technology. If RF sputtering is used. 
Substrate SUB is heated and the 
migration of the silver in the silver 
system thin film 11 arises, and the silver 
system thin film 11 not only deforms 
spherically but oxygen plasma will occur 
and it will be similarly accompanied by 
silver migration and spherical 
deformation of the silver system thin film 
as the result. 

[0031] when the silver system thin film 
11 exists, in order that the temperature of 
Substrate SUB may prevent the 
migration of the silver in the silver 
system thin film concerned as much as 
possible •- low temperature - 180 degrees 
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C or less are more preferably set as the 
temperature around 120 degrees C This 
temperature may be a room temperature. 
[0032] As for the inside of a sputtering 
system, it is desirable that moisture does 
not exist in order to prevent the 
migration of the silver in the silver 
system thin film 11. Now, Substrate SUB 
is purified before forming the multilayer 
electric conduction film 10 on Substrate 
SUB, According to the kind of material of 
Substrate SUB, ion bombardment, 
reverse sputtering, ashing, 
ultraviolet-rays washing, glow discharge 
processing, etc, can perform this 
purification. 

[0033] The target used in order to form 
the transparent oxide thin films 12 and 
13 with sputtering technology etc. The 
1st metallic-oxide material, i.e., powder 
of an indium oxide and powder of the 2nd 
metallic-oxide material, A binder hke 
paraffin, a dispersant, and a solvent 
(usually water) are suitably added to 
mixture with the powder of the oxide of a 
metallic element which does not have a 
dissolution region with silver 
substantially namely, in trituration / 
mixture equipments, such as a ball mill 
10 - 40-hour mixtiire and trituration of 
are usually done until oxide powder 
comes to have a mean particle diameter 2 
micrometers or less preferably. It is the 
obtained detailed powder mixture 
preferably 50 - 200 kg/cm2 Press forming 
is carried out under a pressure and it 



calcinates under oxygen atmosphere. 
Unnecessary components, such as a 
binder and a dispersant, are removed by 
this baking, and a precise sintered 
compact is obtained. In order to obtain a 
precise sintered compact, the 
temperature of burning temperature of 
1000 degrees C or more is desirable. They 
are 1200 degrees C or more and 1800 
degrees C or less in temperature more 
preferably. When burning temperature 
exceeds 1800 degrees C, the 2nd metallic 
oxide fuses, and a non-wanted reaction is 
triggered and it is in the inclination with 
the silver system thin film 11 to reduce 
the conductivity of a multilayer electric 
conduction film, and the 
light- transmission nature of a 
transparent oxide thin film. 
[0034] In this way when the 
configuration is unsuitable, the grinding 
of the obtained target can be carried out 
with a grinder, or it can be orthopedically 
operated by cutting by the diamond 
cutter etc. Composition of a target is 
made the same as composition of the 
desired transparent oxide thin films 12 
and 13. That is, the transparent oxide 
thin fihn of the same composition as 
composition of a target is obtained. In 
addition, in order to adjust the 
conductivity of a target, density intensity, 
etc., you may add the oxide of elements, 
such as tin, magnesium, zinc, a gallium, 
aluminum, silicon, germanium, antimony 
a bismuth, and titanium, a little. 
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Although these additives may be 
introduced into the transparent oxide 
thin fihn 12 formed and 13, it is desirable 
to add at a target at a little quantitative 
rate which does not have a bad influence 
on them. 

[0035] The silver system thin film 11 has 
a large membrane formation speed, and 
since it is the same as the transparent 
oxide thin films 12 and 13, it is desirable 
to produce continuously with the 
transparent oxide thin films 12 and 13 
with the same equipment with the reason 
which can form membranes, and 
DC-sputtering technology. 
[0036] The target used in order to 
produce the silver system thin film 11 by 
sputtering is a target containing the 
target which consists only of silver or 
silver, and the different- species element 
which prevents silver migration. 
Although the target containing silver and 
a different-species element is in the 
gestalt of the alloy of silver and a 
different- species element preferably, it 
may be in the gestalt which embedded 
the chip of a different-species element to 
silver. Composition of a target is the same 
as composition of the desired silver 
system thin film 11. 

[0037] After forming the 1st transparent 
oxide thin film 12, the silver system thin 
film 11, and the 2nd transparent oxide 
thin film 13 one by one on Substrate SUB 
under each above-mentioned conditions, 
it is desirable to present annealing 



processing with this multilayer at the 
temperature of 200 degrees C or more. 
The conductivity of a multilayer improves 
further by this annealing processing. 
[0038] Each can carry out patterning of 
the transparent oxide thin films 12 and 
13 and the silver system thin film 11 
preferably by etching processing by the 
nitric -acid system etching reagent. That 
is, after forming the multilayer electric 
conduction film 10 concerning this 
invention on Substrate SUB, on the 
transparent oxide thin film 13 of the best 
layer, the resist usually used is applied 
and this resist film is formed at a desired 
electrode pattern configuration. It is 
possible to carry out patterning of the 
part exposed from this resist pattern to 
the pattern configuration in which the 
thin fihn of the three above-mentioned 
layers carried out position adjustment 
mutually by **********ing by the 
nitric-acid system etching reagent. 
[0039] As this etching reagent, although 
a nitric acid can also be used 
independently, you may use the mixed 
acid which comes to add other acids, such 
as a hydrochloric acid, a sulfuric acid, and 
an acetic acid, to a nitric acid. As for an 
etching reagent, it is desirable that it is 
the mixed acid of a sulfuric acid and a 
nitric acid. A sulfuric acid dissolves a 
transparent oxide thin film preferentially, 
and a nitric acid dissolves a silver system 
thin fihn preferentially As for 
sulfuric-acid concentration, in the case of 
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the mixed acid of this sulfuric acid and 
nitric acid, it is desirable that it is higher 
than nitric-acid concentration. Thereby, 
although the side etch rate of a 
transparent oxide thin film and a silver 
system thin film is different, the amount 
of side etching of these thin films can be 
made in agreement, and the pattern 
configuration of these thin films can be 
adjusted. Preferably, the weight ratio 
100:0.05 of a sulfuric acid and a nitric 
acid or the mixed acid of 100:50 can be 
used. In an etching reagent, oxidizers, 
such as chlorides, such as nitrates, such 
as sulfates, such as an ammonium sulfate, 
a peroxy ammonium sulfate, and 
potassium sulfate, an ammonium nitrate, 
and cerium-nitrate ammonium, a sodium 
chloride, and potassium chloride, a 
chrome oxide, a cerium oxide, and a 
hydrogen peroxide, other acetic acids, a 
selenic acid, a phosphoric acid, alcohol, a 
surfactant, etc. can be added suitably. 
The temperature of 30 degrees C can 
perform etching in 40 ■ 60 seconds. By 
this etching processing, it has side 
etching width of face of about 0-4 
micrometers, and a pattern configuration 
cannot be confused and the electrode^ 
pattern which has the minimum width of 
face 20 or the 50-micrometer thin-line 
section can be formed. 
[0040] Thus, when a multilayer electric 
conduction film is **********ed, in order 
to protect the side edge side where it 
**********ed from degradation by 



moisture, it is desirable to form a 
dampproof transparent thin film. 
Drawing 2 shows the multilayer electric 
conduction film 10 of this invention in the 
gestalt protected by the dampproof 
transparent thin film 21 of electric 
insulation. In drawing 2 , each multilayer 
electric conduction film 10 formed on 
Substrate SUB is formed in the shape of 
[ which is prolonged by the 
above-mentioned etching in the direction 
which intersects perpendicularly with the 
space of drawing, respectively ] a stripe, 
and the whole including the side in which 
it **********ed is covered by the 
dampproof transparent thin film 21. 
[0041] As for the dampproof transparent 
thin fihn 21, it is desirable that 
dampproofing forms with the oxide of 
metals, such as silicon, titanium, a 
zirconium, and a tantalum, because it is 
high. Especially as such a metallic oxide, 
the oxide of silicon is desirable. 
[0042] The dampproof transparent thin 
film 21 is sum total thickness with the 
transparent oxide thin film 13, and it is 
desirable that it is 20nm or more. In 
addition, the dampproof transparent thin 
film 21 is sum total thickness with the 
transparent oxide thin film 13, and it is 
desirable that it is lOOnm or less. If this 
****** exceeds lOOnm, the reflected Ught 
on the fi-ont face of a protective coat 
concerned and the reflected light in the 
silver system thin film 11 will interfere 
and color. The dampproof transparent 
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thin film 21 is usually formed by the 
thickness of 20nm - 70nm. The 
dampproof transparent thin film 21 can 
be formed with the membrane formation 
technology of the transparent oxide thin 
films 12 and 13, and the same technology. 
In addition, when the dampproof 
transparent thin film 21 is formed, 
annealing processing for the conductive 
improvement described above is 
performed after forming this thin film 21. 
[0043] The multilayer electric conduction 
film of this invention can be used as the 
transparent electrode of various liquid 
crystal displays, or a light reflex nature 
electrode. In addition, when the 
multilayer electric conduction film 10 is 
light reflex nature as drawing 4 is 
explained henceforth while the basic 
structure of a transparent-electrode 
board is shown that drawing 1 explains 
drawing 3 and drawing 4 henceforth 
transparently [ Substrate SUB ], when 
the multilayer electric conduction film 10 
is transparent, the basic structure of a 
light reflex nature electrode board is also 
shown. 

[0044] Drawing 3 is the outline cross 
section showing an example of a 
penetrated type liquid crystal display. 
The penetrated type hquid crystal 
display 30 shown in drawing 8 has the 
transparent substrates 31 and 41 of the 
couple by which opposite arrangement 
was carried out by having a 
predetermined interval with Spacer SR 



The transparent substrate 31 is located 
in an observer side, and the transparent 
substrate 41 is located in the tooth-back 
side, a group which is prepared at a pixel 
part on the field which meets the 
transparent substrate 41 of the observer 
side transparent substrate 31, and colors 
the transmitted light red, green, and blue 
for every pixel ■- the light-filter layer 32 
which consists of light-filter CFl -CFn 
(these may be named generically and it 
may be hereafter called a light filter CF) 
is formed, and the protective layer 33 is 
formed on it Usually the shading film 
(not shown) which prevents transparency 
of the light from this part is formed in the 
part between pixels between pixels. On a 
protective layer 33, the transparent 
electrode (in drawing 3 , only one 
transparent electrode is visible) 34 of the 
shape of two or more stripe formed with 
the predetermined interval is formed, 
and the orientation film 35 is formed on it. 
The IC chip CP for a liquid crystal drive 
is formed in the portion which extends on 
the transparent substrate 31 from the 
liquid crystal ceU of a transparent 
electrode 34. 

[0045] The polarization film 36 is formed 
in another field of the transparent 
substrate 31. On the field which meets 
the transparent substrate 31 of the 
tooth-back side transparent substrate 41, 
it has a respectively fixed interval, 
421-42n (hereafter, these may be named 
generically and it may be called a 
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transparent electrode 42) of transparent 
electrodes which extend in the extension 
direction of a transparent electrode 34 
and the direction which intersects 
perpendicularly is formed, and the 
orientation film 43 is formed on it. 
[0046] The polarization film 44 is formed 
in another field of the transparent 
substrate 41. The transparent substrates 
31 and 41 are formed with 
light- transmission nature material. As 
such a material, a glass plate, a plastics 
board, and plastic film (what contains a 
polarization film, a phase contrast film, 
and a lens sheet, and has the hard coat 
layer which consists of GASUPARI, a • 
layer, or hard synthetic resin is included) 
can be illustrated. 

[0047] And the Uquid crystal material LC 
is enclosed with the space between the 
transparent substrates 31 and 41. any of 
the thing of the type with which these 
liquid crystal, such as a nematic liquid 
crystal, a ferroelectric liquid crystal, 
half'ferromagnetism liquid crystal, 
cholesteric liquid crystal, a smectic liquid 
crystal, and HOMEOTORO pick liquid 
crystal, was distributed in the polymeric 
material as a liquid crystal material LC 
according to the drive mode - although *■ 
it can be used Moreover, the drive modes 
of a liquid crystal display may be the 
Twisted Nematic (TN) mode, 
super twisted-nematic (STN) mode, the 
rate (ECB) mode of an electric-field 
control birefringence, the rate Twisted 



Nematic (BTN) mode of a birefi-ingence, 
optical compensation bend (OCB) mode, 
guest host mode, etc. In addition, as for 
liquid crystal, at the time of a light 
transmission (at the time [ The case of 
TN of a normally white, and STN ] of 
voltage OFF), it is desirable to have a 
refi*active index (for example, 1.5 or 1.6) 
near the refractive index (usually about 
1.5) of a transparent substrate. It is 
because the inside of the hquid crystal 
layer LC can be penetrated without the 
light which advanced into it refracting 
and reflecting if hquid crystal material 
has such a refi^active index, 
[0048] Drawing 4 is the outline cross 
section showing an example of a reflected 
type liquid crystal display. The 
penetrated type liquid crystal display 50 
shown in drawing 4 has the substrates 51 
and 61 of the couple by which opposite 
arrangement was carried out by having a 
predetermined interval with Spacer SR A 
substrate 51 is located in an observer side 
and is transparent. Even if a substrate 51 
is located in the tooth back side and is 
transparent, it may be opaque. 
[0049] On the field which meets the 
substrate 61 of the observer side 
transparent substrate 51, 531"53n 
(hereafter, these may be named 
generically and it may be called a 
transparent electrode 53) of transparent 
electrodes of the shape of a stripe formed 
with the predetermined interval through 
the light-scattering film 52 is formed, and 
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the orientation film 54 is formed on it. 
[0050] The polarization film 55 is formed 
in another field of the transparent 
substrate 51, and the light-scattering 
film 56 is formed on it. The transparent 
substrate 51 can be formed with the same 
material as the transparent substrates 31 
and 41 in the liquid crystal display shown 
in drawing 3 . 

[0051] On the field which meets the 
transparent substrate 51 of the 
tooth-back side substrate 61, it has a 
predetermined interval, two or more 
stripe-like light reflex nature electrodes 
(in drawing 4 , only one reflection nature 
electrode is visible) 62 which extend in 
the extension direction of a transparent 
electrode 53 and the direction which 
intersects perpendicularly are formed, 
and the orientation film 63 is formed on it. 
The IC chip CP for a hquid crystal drive 
is formed in the portion which extends on 
a substrate 61 from the liquid crystal cell 
of the light reflex nature electrode 62. 
[0052] Although it can be formed with the 
same material as the transparent 
substrates 31 and 41 in the liquid crystal 
display 30 shown in drawing 1 when 
transparent, since the tooth-back side 
substrate 61 reduces mirror reflection 
light, it is desirable to perform 
concavo-convex processing to the front 
face of the material concerned, or to form 
a light- scattering layer in it, and to make 
it opaque. It can form with the material 
which made synthetic resin (it usually 



has the refi^active index of 1.3 or 1.7) 
distribute the transparent powder which 
has this and a different refractive index 
as a light-scattering layer. A mean 
particle diameter is below the wavelength 
of fight, and transparent powder can 
illustrate inorganic powder, such as 
titanium oxide ( besides granulatio like 
resin powder (for example, microcapsule 
of a fluororesin) ], zu-conium-oxide, 
lead-oxide, aluminum-oxide, silicon oxide, 
magnesium-oxide, zinc-oxide, 
thoritma -oxide, cerium-oxide, 
calcium -fluoride, magnesium, etc. 
fluoride. As transparent powder, 
cerium-oxide, calciimi -fluoride, and 
magnesium fluoride is desirable. 
[0053] The same liquid crystal material 
LC as what was explained about the 
penetrated type fiquid crystal display 30 
is enclosed with the space between 
substrates 51 and 61, The drive mode of a 
liquid crystal display may be each mode, 
such as TN, STN, BTN, OCB, and a guest 
host. Similarly as for liquid crystal, at 
the time of a light transmission (at the 
time [ TN of a normally white, and the 
case of STN LCD ] of voltage OFF), it is 
desirable to have a refiractive index (for 
example, 1.5 or 1.6) near the refi-active 
index (usually about 1.5) of a transparent 
substrate. It is because the inside of the 
fiquid crystal layer LC can be penetrated 
without the light which advanced into it 
refracting and reflecting if fiquid crystal 
material has such a refractive index. 
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[0054] Now, the multilayer electric 
conduction film 10 of this invention can 
be used as transparent electrodes 34 and 
42 and/or 53 also in any of the liquid 
crystal display of drawing 3 and .drawing 
4 , even if it is in any of the gestalt 
protected by the protective coat 21 shown 
in drawing 2 , or the gestalt which is not 
protected. In this case, since the 
multilayer electric conduction film 10 
needs the transparent thing, as stated 
above, it is desirable [ the film / the silver 
system thin film 11 ] to have the 
thickness of 20nm or less. 
[0055] Moreover, since the refractive 
index of a Ught filter CF and the 
transparent substrates 31, 41, and 51 is 
about 1.5 and the refractive index of the 
liquid crystal material LC is 1.5 or 1.6, in 
order for the refractive index of the 
multilayer electric conduction film 10 to 
reduce a reflection factor as a thing near 
those refractive indexes and to increase 
permeability generally, as for especially 
the thickness of the silver system thin 
film 11, it is much more desirable to be 
referred to as 4 or 17nm 17nm or less. 
[0056] Although drawing 7 is the same 
composition as the multilayer electric 
conduction film explained about drawing 
5 The refractive index of the transparent 
oxide thin films 12 and 13 is set to 2.3. 
the thickness of the 1st transparent oxide 
thin fihn 12 35nm, When the refi-active 
index of 40nm and liquid crystal is set to 
1.5 for the thickness of the polyimide 



orientation film formed 37nm and on it in 
the thickness of the 2nd transparent 
oxide thin film 13, The result which 
simulated the permeability (T) and 
reflection factor (R) of a multilayer 
electric conduction film at the time of 
changing the thickness of the silver 
system thin film 11 with 9nm (curve a), 
llnm (curve b), 13nm (curve c), 15nm 
(curve d), and 17nm (curve e) is shown. 
The sign T in the parenthesis attached to 
the sign which displays a curve in 
drawing expresses permeability, and Sign 
R expresses a reflection factor. Although 
a reflection factor is low, if the thickness 
of a silver system thin film is 
[ permeability ] 90% or more in 17nm or 
less, and the thickness of a silver system 
thin fihn exceeds 17nm corresponding to 
it, permeability with a wavelength [ of 
light ] of 550nm will tend to be less than 
90%, so that drawing 7 may show. In 
addition, since the thickness of a silver 
system thin film becomes being less than 
4nm with the shape of an island at the 
time of the membrane formation, it is not 
desirable. 

[0057] In addition, as for the silver 
system thin film 11, it is desirable to be 
formed with the copper of silver, 0.1, or 3 
atom % or an alloy with gold. If copper or 
gold is added at such a rate, the 
permeability of short wavelength light 
will increase. 

[0058] Drawing 8 forms the 40nm [ of 
each thickness ] copper addition silver 
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thin film (AgCuO.l) of 0.1 atom %, the 
copper addition silver thin film (AgCu3) 
of 3 atom %, and a silver thin film on a 
crystal substrate with a thickness of 1mm, 
and shows the result which measured the 
spectral transmittance (T). If the copper 
of 0.1 ■ 3 atom % is added to silver as 
shown in this drawing, the permeability 
of less than 400nm short wavelength 
light will increase intentionally compared 
with the case of only silver. 
[0059] Drawing 9 shows the sheet 
resistivity of the various silver system 
thin films which added copper to silver 
comparatively (atomic %), and were 
produced. Although the sheet resistivity 
increases as are shown in this drawing, 
and a copper addition increases, when a 
copper addition is three atom %, the 
sheet resistivity of the silver copper alloy 
of 15nm of thickness is about 3ohm/**, 
and, in the case of a copper content of this 
amount, conductivity is enough [ the 
sheet resistivity of the silver copper alloy 
of lOnm of thickness is about 5ohm/** 
and]. 

[0060] In addition, when gold is used 
instead of copper, the same result as what 
is shown in drawing 8 and drawing 9 is 
obtained. Moreover, in order to increase 
the permeability of short wavelength 
light and long wavelength light, as for the 
transparent oxide thin films 12 and 13, it 
is desirable to have 2.1 or more refractive 
indexes. In order to have such a high 
refi-active index, it is desirable to use the 



oxide of a cerium, titanium, a zirconiiam, 
a hafnium, and/or a tantalum as 2nd 
metallic-oxide material which constitutes 
a transparent oxide thin film. Especially 
as such 2nd me tallic oxide material, the 
oxide of a cerimn and titanium is 
desirable. If an example is given, the 
refractive index of the transparent oxide 
thin fihn which contains a cerium at a 
rate of 20 atom %, 30 atom %, and 40 
atom %, respectively will be set to 2.17, 
2.24, and 2.30, respectively. In addition, if 
the metal atom of the 2nd metallic-oxide 
material is contained more than 10 
atom %, while becoming an amorphous 
Mr. gestalt and being able to carry out 
patterning with a good precision, that a 
transparent oxide thin film is amorphous 
or since it becomes isotropic optically, it 
can maintain plane of polarization. 
[0061] Drawing 10 shows the calculated 
relation between the refractive index of 
the transparent oxide thin film of the 
multilayer electric conduction film of this 
invention at the time of assuming that 
the multilayer electric conduction film of 
this invention contacts liquid crystal 
material (a refractive index 1,5 and 
assumption) through the polyimide 
orientation film of 40nm of thickness, a 
light transmittance, and a reflection 
factor. In this case, the thickness of a 
transparent oxide thin film was 
optimized. As for Curve b, in drawing 10 , 
Curve c shows [ Curve a / Curve d ] the 
case where the refiractive index of Curve e 
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is 2.4 about the case where a refractive 
index is 2.3 about the case where a 
refractive index is 2.2 about the case 
where a refractive index is 2.1 about the 
case where a refractive index is 2.0. In 
drawing 10 , the sign T in the parenthesis 
next to the sign which shows each curve 
shows permeabiUty, and Sign R shows a 
reflection factor. Permeability improves 
that the refractive index of a transparent 
oxide thin film is 2.1 or more, and a 
reflection factor also falls so that drawing 
10 may show. 

[0062] When using as a reflection nature 
electrode 62 of the reflected type liquid 
crystal display which shows the 
multilayer electric conduction film 10 of 
this invention to drawing 4 , in order to 
show good light reflex nature, as stated 
also above, it is desirable [ the multilayer 
electric conduction film 10 ] to have the 
silver system thin film 11 which has the 
thickness of 50nm or more. And as 
drawing 6 was explained, as for the silver 
system thin film 11, it is desirable to have 
the thickness of 200nm or less. Other 
matters are as having explained drawing 
1 , drawing 2 , and drawing 4 . 
[0063] 

[Example] Hereafter, an example 
explains this invention still more 
concretely. 

In example 1 this example, the 
transparent-electrode board which has 
the multilayer electric conduction film of 
this invention was produced. 



[0064] This transparent-electrode board 
was a thing equipped with the 
transparent multilayer electric 
conduction film 10 which consists of a 
transparent oxide thin film 12 with a 
thickness of 35nm by which has the 
structxire shown in drawing 1 and the 
laminating was carried out one by one on 
0.7mm glass-substrate SUB in thickness, 
and the silver thin film 11 with a 
thickness of 14nm and the transparent 
oxide thin film 13 with a thickness of 
35nm. 

[0065] The transparent oxide thin films 
12 and 13 are formed by each by the 
mixed oxide of titanium oxide (Ti02) and 
indium oxide (In 203), and the content of 
titanium oxide is an amount from which 
the Chita atom becomes 20 atom % of an 
indium atom by metallic element 
conversion (an oxygen atom is not 
counted). 

[0066] This transparent multilayer 
electric conduction film formed 
membranes by the following methods. 
The <manufacture of target for 
transparent oxide thin film formation> 
mean particle diameter added a small 
amount of paraffin as a binder into the 
mixture of the predetermined rate of the 
indium oxide powder and. titanium oxide 
powder which are about 2 micrometers, 
respectively, and did 24-hour 
pulverization and mixture of with the wet 
ball mill. 

[0067] Subsequently, it dried and 
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moisture was removed, after filling up 
predetermined metal mold with this end 
of mixed powder and fabricating in a 
predetermined configuration. This Plastic 
solid is put into an electric furnace, and it 
calcinates at 1550 degrees C under 
oxygen atmosphere for 10 hours, and the 
Plastic solid was made to sinter while 
removing paraffin. The grinding of this 
sintered compact was carried out with 
the surface grinder, it operated 
orthopedically by the diamond cutter, and 
the desired target was obtained, 
the metal mold by which water cooling 
was carried out by carrying out vacuum 
melting of the <manufacture of target for 
silver thin film formation> silver in a 
fusion furnace - casting was carried out 
to inside and it cooled for 3 hours The 
grinding of the front face of the acquired 
casting object was carried out with the 
surface grinder, the end face was 
operated orthopedically and the desired 
target was obtained. 
An alkali system surfactant and water 
washed the front face of a <washing of 
glass substrate> glass substrate one by 
one. This was held in the vacuum tub of 
DC magnetron sputtering system, 
plasma treatment called reverse 
sputtering was performed, and it washed 
further. 

Without taking out a <production of 
multilayer electric conduction film> glass 
substrate out of a vacuum tub, where this 
glass substrate is maintained to a room 



temperature, subsequently the 
transparent oxide thin film 13 was first 
formed [ the transparent oxide thin fihn 
12 ] for the silver thin fihn 11 one by one 
using the above-mentioned silver target 
using the above-mentioned transparent 
oxide target by the sputtering method, 
using the above-mentioned transparent 
oxide target again. 
[0068] Next, the resist fihn of an 
electrode configuration was formed on the 
transparent oxide thin film 13, and where 
it **********ed the part exposed from 
this resist film for about 40 seconds at 30 
degrees C by the mixed acid etching 
reagent containing 60.4 % of the weight 
of sulfuric acids, and 3 % of the weight of 
nitric acids and position adjustment of 
the thin film of the three 
above-mentioned layers is carried out 
mutually patterning was carried out to 
the electrode configuration. Then, 
annealing processing of 1 hour was 
performed to this at 220 degrees C, and 
the transparent multilayer electric 
conduction film was formed. 
[0069] In this way, the sheet resistivity of 
the obtained transparent multilayer 
electric conduction film was about 
2.7ohm/**. Moreover, the visible hght 
transmittance is shown in the following 
table 1. For comparison, the visible hght 
transmittance is combined about the 
transparent multilayer electric 
conduction film of the three -tiered 
structure which applied 10 thin fihn 
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instead of the above-mentioned 
transparent oxide thin films 12 and 13, 
and it is shown in Table 1. 
[0070] Change of appearance was not 
observed at all on the firont face of the 
grout which left the 
transparent-electrode board of an 
example 1 for eight weeks, and observed 
it in air, and the transparent multilayer 
electric conduction film 10. On the other 
hand, in the transparent mxdtilayer 
electric conduction film of the 
three-tiered structure which applied 10 
instead of the above-mentioned 
transparent oxide thin film, much 
silverfish occurred in two weeks after 
preservation. 

[0071] As mentioned above, while the 
transparent multilayer electric 
conduction film concerning this example 
has the high visible-ray permeability by 
the side of long wavelength as compared 
with the conventional example and 
having a uniform and high light 
transmission in all visible regions, it has 
very high conductivity, and it has checked 
excelling in moisture resistance moreover. 
[0072] In example 2 this example, the 
transparent-electrode board was 
produced hke the example 1 except 
having formed the transparent oxide thin 
films 12 and 13 by the mixed oxide of 
titanium oxide (Ti02), a cerium oxide 
(Ce02), and indium oxide. It is metallic 
element conversion (an oxygen atom is 
not counted), the content of titanium 



oxide is an amount from which a titanium 
atom becomes 16 atom % of an indium 
atom, and the content of a cerium oxide is 
an amount from which a cerium atom 
becomes 4 atom % of an indium atom. 
[0073] The sheet resistivity of the 
obtained transparent multilayer electric 
conduction film 10 was about 2.7ohm/**. 
The visible light transmittance is 
combined and shown in Table 1. When 
this transparent-electrode board was left 
for eight weeks and observed in air, 
change of appearance was not observed at 
all on the front face of a transparent 
multilayer electric conduction film like 
the example 1. 
[0074] 
[Table l] 
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[0075] Both thickness was set to 39nm, 
without changing composition of the 
example 3 transparent oxide thin films 
12 and 13, except having formed the 
silver system thin film 11 in 14nm in 
thickness with the silver copper alloy 
which does 0.4 atom % content of copper, 
the transparent multilayer electric 
conduction film was formed on the 
substrate like the example 1, and 
annealing processing was performed at 
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270 degrees C for 1 hour. In this way, the 
sheet resistivity of the obtained 
transparent multilayer electric 
conduction film was about 2.8ohm/**. 
Moreover, the visible light transmittance 
is shown in the following table 2. 
[0076] 
[Table 2] 
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[0077] As mentioned above, while the 
transparent multilayer electric 
conduction film concerning an example 3 
has the high visible ray permeability by 
the side of short wavelength and having a 
uniform hght transmission in all visible 
regions, it has very high conductivity, and 
moreover, it has checked excelling in 
moisture resistance. 
[0078] In example 4 this example, the 
transparent-electrode board which has 
the multilayer electric conduction film of 
this invention was produced. This 
transparent-electrode board has the 
structure shown in drawing 1 , and is 
equipped with the transparent multilayer 
electric conduction film 10 which consists 
of a transparent oxide thin film 12 with a 
thickness of 39nm by which the 
laminating was carried out one by one on 
glass-substrate SUB with a thickness of 
0.7mm, and the silver-alloy thin film 11 
with a thickness of lOnm and the 



transparent oxide thin film 13 with a 
thickness of 39nm. 

[0079] The transparent oxide thin films 
12 and 13 are amounts from which each 
is formed by the mixed oxide of titanium 
oxide (Ti02), a cerium oxide (Ce02), and 
indium oxide, and it is (not counting an 
oxygen atom) in metallic element 
conversion, and it is the amount from 
which, as for the content of titanium 
oxide, a titanium atom becomes 19 
atom % of an indium atom, and, as for the 
content of a cerium oxide, a cerium atom 
becomes 1 atom % of an indium atom. 
Moreover, the silver-alloy silver system 
thin fihn 11 formed copper with the silver 
copper alloy of which 0,3 atom % content 
is done. 

[0080] The sheet resistivity after forming 
this transparent multilayer electric 
conduction film 10 by the example 1 and 
the analogous method and performing 
annealing processing of 1 hour at 270 
degrees C was about 4.6ohm/**. Moreover, 
when the visible-ray permeability was 
measured, it continued throughout the 
visible region with a wavelength of 
400-700nm, 90% or more of high hght 
transmittance was shown, and it has 
checked that the light transmittance was 
increasing remarkably in the both sides 
by the side of short wavelength 500nm or 
less and the long wavelength of 550nm or 
more compared with the case where 
especially the thin film of a silver simple 
substance is used. 
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[0081] In example 5 this example, the 
transparent-electrode board which has 
the multilayer electric conduction film of 
this invention was produced. This 
transparent-electrode board had the 
structure shown in drawing 1 , and is 
equipped with the transparent multilayer 
electric conduction film 10 which consists 
of the transparent oxide thin fihn 12 with 
a thickness of 33nm by which the 
laminating was carried out one by one on 
glass **** SUB with a thickness of 
0.7mm, a silver system thin film 11 with 
a thickness of 15nm, and a transparent 
oxide thin film 13 with a thickness of 
34nm. 

[0082] The transparent oxide thin films 
12 and 13 are all metallic element 
conversions (an oxygen atom is not 
counted), and were taken as the mixed 
oxide which added the cerium oxide to 
indium oxide at a rate from which a 
cerium atom becomes 30 atom % of an 
indium atom. Moreover, the silver system 
thin film 11 formed gold by the silver-gold 
alloy of which 1,0 atom % content is done. 
[0083] This transparent multilayer 
electric conduction film was produced by 
the example 1 and the analogous method, 
and performed 220 degrees C and 
annealing processing of 1 hour. In this 
way, the sheet resistivity of the obtained 
transparent multilayer electric 
conduction film 10 was about 2.9ohm/**. 
Moreover, the visible light transmittance 
is shown in drawing 11 . 



[0084] Although surface observation was 
carried out after holding this transparent 
multilayer electric conduction film 10 
that carried out pattern formation imder 
60 degrees C and conditions of 95% of 
relative humidity for 500 hours, it was 
not what produces appearance change at 
all. In addition, it was 2.24 when the 
refi*active index of the transparent 
multilayer electric conduction film by this 
mixed oxide was measured. 
[0085] The transparent multilayer 
electric conduction film 10 of the 
structure shown in drawing 1 by example 
6 example 5, this composition, and this 
process was formed on glass- substrate 
SUB, However, although the thickness of 
the silver system thin film 11 is the same 
as 15nm, the rate of the gold in the 
silver-gold alloy which constitutes the 
silver system thin film 11 was changed to 
0.1 to 4 atom %. The sheet resistivity 
value of each transparent multilayer 
electric conduction film and the hght 
transmittance in 610nm are shown in 
Table 3. In addition, a sheet resistivity 
value and a light transmittance are the 
values measured after annealing 
processing of 1 hom* at 220 degrees C. 
[0086] 
[Table 3] 
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[0087] Also in the transparent 
multilayer electric conduction film which 
has the silver system thin film 11 which . 
formed gold by the silver alloy of which 4 
atom % addition was done as shown in 
Table 3, the very low sheet resistivity 
value 4,9ohm/** is shown. All were 90% 
or more on the wavelength whose light 
transmittance of each transparent 
multilayer electric conduction film after 
annealing processing of 1 hour is 545nm 
(green) at 220 degrees C. On the 
wavelength of 610nm (red), it is what was 
carried out 4 atom % addition, and 89% 
and the light transmittance are falling 
gold for a while. Addition of the gold 
which exceeds 4 atom % also from the 
point of a light transmittance is not not 
much desirable. 

[0088] moreover, the place which kept 
each transparent multilayer electric 
conduction film imder 60 degrees C and 
the high-humidity/temperature 
atmosphere of 95% of relative humidity, 
and observed appearance change 200 
hours after - any - silverfish - it was 
good without generating Moreover, when 
the appearance of each transparent 
multilayer electric conduction film kept 
on these conditions for 500 hours was 
seen, there was no appearance change in 
what added gold at a rate more than 0.4 
atom %. Minute silverfish had occurred 
in what added the gold of 0.1 atom % and 
0.2 atom %. All were better than the 
multilayer electric conduction film which 



has the silver copper alloy which added 
copper as a silver system thin film. 
[0089] In example 7 this example, the 
transparent-electrode board which has 
the multilayer electric conduction film of 
this invention was produced. This 
transparent-electrode board has the 
structure shown in drawing 1 , was 
equipped with the transparent multilayer 
electric conduction film 10 which consists 
of a transparent oxide thin film 12 with a 
thickness of 39nm by which the 
laminating was carried out one by one on 
0.7mm glass- substrate SUB in thickness, 
and the silver thin film 11 with a 
thickness of 15nm and the transparent 
oxide thin film 13 with a thickness of 
40nm, and produced it by the example 1 
and the analogous method. 
[0090] Each formed the transparent oxide 
thin fihns 12 and 13 by the mixed oxide 
contained by metalhc element conversion 
(an oxygen atom is not counted) at a rate 
of indium 66 atom %, cerium 32.5 atom %, 
tin 1.0 atom %, and titanium 0.5 atom %. 
Moreover, the silver system thin film 11 
was formed by the silver-golden -copper 
ternary alloy which consists of silver 98.4 
atom %, golden 0.8 atom %, and copper 
0.8 atom %. 

[0091] This transparent multilayer 
electric conduction film showed the sheet 
resistivity of 2.8ohms / ** after annealing 
processing of 1 hour at 220 degrees C, 
and the 550nm light transmittance was 
about 97%. Moreover, when this 
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transparent multilayer electric 
conduction film was kept for 200 hours 
under 60 degrees C and the 
high-humidity/temperature condition of 
95% of relative humidity, there is no 
generating of silverfish and good 
appearance was presented. 
[0092] Thus, the multilayer electric 
conduction film which formed the silver 
system thin film by the 
silver-golden-copper ternary alloy is in 
the inclination improving [ moisture 
resistance's ] while being in the 
inchnation which shows lower sheet 
resistivity compared with the multilayer 
electric conduction film in which the 
silver system thin film was formed, by 
the silver-golden binary alloy containing 
the gold of the amount equivalent to the 
total quantity of the gold and copper. 
Moreover, since gold is more expensive 
than silver about 100 times, it can make 
a golden addition low and can also reduce 
cost. 

[0093] In example 8 this example, the 
transparent-electrode board which has 
the multilayer electric conduction film of 
this invention was produced. The 
transparent oxide thin film 12 with a 
thickness of 40nm by which this 
transparent-electrode board has the 
structure shown in drawing 2 , carried 
out position adjustment respectively on 
glass- substrate SUB with a thickness of 
0.77mm, and the laminating was carried 
out to the electrode configuration, It has 



two or more transparent mxdtilayer 
electric conduction films 10 which consist 
of a silver thin film 11 with a thickness of 
14nm and a transparent oxide thin film 
13 with a thickness of 40nm, and has the 
dampproof transparent thin film 21 of the 
electric insulation with a thickness of 
40nm which covers uniformly all this 
transparent multilayer electric 
conduction film 10, and protects the firont 
face and a side edge side. 
[0094] The transparent oxide thin films 
12 and 13 are all metallic element 
conversions (an oxygen atom is not 
counted), and were taken as the mixed 
oxide which added the zirconium oxide to 
indium oxide at a rate from which a 
zirconium element becomes 10 atom %. 
Moreover, the above-mentioned 
dampproof transparent thin film 21 is 
formed by sihcon oxide (Si02). Each 
transparent multilayer electric 
conduction film (transparent electrode) 
10 has the stripe configuration which has 
width of face of 200 micrometers, and is 
formed at intervals of [ of 10 
micrometers ] pitch 210micrometer. 
[0095] After this transparent-electrode 
board formed the transparent oxide thin 
film 12, the silver system thin film 11, 
and the transparent oxide thin film 13 on 
Substrate SUB according to the 
technique of an example 1 and 
**********ed to the stripe pattern, it 
formed the dampproof transparent thin 
film 21, and formed, then performed 
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annealing processing for 30 minutes at 
200 degrees C. In addition, each 
transparent electrode was what has a 
detailed width-of face part with a width 
of face of 20nm or less. 
[0096] The sheet resistivity of the 
obtained transparent electrode was about 
2.8ohm/**. When this 
transparent-electrode board was left for 
one month and observed in air, change of 
appearance was not observed at all on the 
surface of the transparent electrode. 
[0097] In addition, when the silver thin 
film was formed on the glass substrate 
and this was left for one month in air for 
comparison, the front face discolored and 
much silverfish were observed. Thus, 
since degradation of a silver system thin 
film with the passage of time is prevented 
and the preservation stability improves, 
it has the effect that it is stabihzed and a 
liquid crystal display without the display 
defect resulting from the sulfur 
compound and moisture in air etc, can be 
manufactured. 

[0098] In example 9 this example, the 
penetrated type liquid crystal display 
shown in drawing 8 was created. 
Transparent electrode 421 Or 42n It has 
a stripe configuration with a width efface 
of 100 micrometers, and is prepared by 
pitch llOmicrometer, respectively. 
Moreover, the transparent electrode 34 
had the stripe configuration with a width 
of face of 320 micrometers, and has 
extended in the direction which is pitch 



330micrometer and intersects 
perpendicularly with the extension 
direction of a transparent electrode 42 on 
a light filter CF. In addition, each 
transparent electrode was what has a 
detailed width-of face part with a width 
of face of 20nm or less. 
[0099] Transparent electrodes 34 and 42 
all consist of the transparent oxide thin 
film 12 of 38nm of thickness, a silver 
system thin film 11 of 14nm of thickness, 
and a transparent oxide thin film 13 of 
41nm of thickness. 
[0100] The refractive index of the 
transparent oxide thin films 12 and 13 is 
2.2, all consist of a mixed oxide of indium 
oxide and a cerium oxide, and the cerium 
of the composition is 25 atom % in metal 
atom conversion with an indium and a 
cerium. The silver system thin fihn 11 is 
formed with the silver copper alloy which 
does 0.8 atom % content of copper. 
[OlOl] Before these transparent 
electrodes' 34 and 42 being produced by 
the same technique as an example 1, and 
**********ing, forming them and 
constructing to a liquid crystal cell, 
annealing processing of 1 hour was 
performed at 220 degrees C, and the 
sheet resistivity at that time was about 
3ohm/**. 

[0102] When the same thickness as this 
example compared the luminosity with 
the liquid crystal display using the 
transparent electrode of 3 lamination by 
the transparent oxide thin film of ITO 
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(refractive index 2 [ about ]) as an 
example of comparison, about 10%, this 
example was brighter and its display 
grace was high. 

[0103] Furthermore, there was also no 
aging, and the transparent electrode of 
this example did not have a cross talk as 
compared with the transparent electrode 
(8ohm/**) of the conventional ITO 
monolayer, either, and was very high 
display grace also at the point of a liquid 
crystal drive. 

[0104] an example 10 - the light reflex 
nature electrode board was produced in 
this example This light reflex nature 
electrode board had the structure shown 
in drawing 1 , and is equipped with the 
light reflex nature electric conduction 
film (electrode) 10 which consists of the 
transparent oxide thin film 12 with a 
thickness of lOnm by which the 
laminating was carried out one by one on 
glass- substrate SUB with a thickness of 
0.7mm, a silver system thin film 11 with 
a thickness of 120nm, and a transparent 
oxide thin film 13 with a thickness of 
70nm. 

[0105] The transparent oxide thin films 
12 and 13 are formed by each by the thin 
film of the indium oxide containing a 
zirconium oxide, and the content of a 
zirconium oxide is metallic element 
conversion (an oxygen atom is not 
counted), and they are amounts from 
which a zirconium atom becomes 20 
atom % to an indium atom. Moreover, the 



silver system thin film 11 is formed with 
the silver copper alloy which does 1 
atom % content of copper. 
[0106] According to the technique of an 
example 1, the transparent oxide thin 
film 12, the silver system thin film 11, 
and the transparent oxide thin film 13 
were formed, and after **********ing, 
annealing processing of 1 hour was 
performed at 220 degrees C. 
[0107] In this way, the rate of a light 
reflex of aluminum is compared as 100% 
about the spectral reflectance of the 
obtained light reflex electric conduction 
film, and the result is shown in drawing 
12 . The light reflex natTire electric 
conduction film was created using the 
silver independent thin film which does 
not contain copper as the 
above-mentioned silver system thin film 
for comparison. Although this light reflex 
nature electric conduction film showed 
the rate of a fight reflex of a visible region 
almost higher than aluminum in the 
whole region, it showed about 86% of rate 
of a low light reflex in the visible region 
by the side of about 450nm short 
wavelength. 

[0108] on the other hand, the light reflex 
nature electric conduction film of this 
example which used the thin film of the 
silver alloy which added copper is shown 
in drawing 12 - also in the visible region 
by the side of the low wavelength of about 
450nm, the rate of a light reflex higher 
than aluminum is shown hke, and it has 
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checked having a uniform and high rate 
of a light reflex in all visible regions 
[0109] The light reflex nature electric 
conduction film concerning this example 
was left for two months in air, and change 
of the light reflex property was inspected. 
Consequently, an exterior change was not 
observed at all on the front face of a silver 
system thin film, and there was also no 
change of the rate of a light reflex. 
[0110] Except for the point which used 
the indium oxide thin film which contains 
titanium oxide as example 11 
transparent oxide thin films 12 and 13, 
and used the silver copper alloy thin film 
which contains the copper of various 
amounts as a silver system thin film, 
glass-substrate production of the light 
reflex nature electric conduction film was 
carried out like the example 10. The 
content of the titanium oxide in the 
transparent oxide thin films 12 and 13 is 
an amount from which a titanium atom 
becomes 20 atom % to an indium atom. 
[0111] In this way, the rate of a light 
reflex to the 450nm light was measured 
about the obtained various light reflex 
nature electric conduction films, 
respectively. This result is shown in 
drawing 13 . From drawing 13 , the rate 
of a visible light reflex by the side of 
about 450nm short wavelength is 
changed with the content of the 
above-mentioned copper. When the rate 
of a light reflex of aluminum is compared 
as 100%, at 0% of copper content About 



86% of the rate of a light reflex of 
aluminum It has checked reaching about 
102 - 104% of the highest values by the 
copper content 1 or 3 atom % about 97% 
in copper content 0.1 atom %, and falling 
to about 97% by copper content 7 atom %. 
[0112] an example 12 -■ in this example, 
the light reflex nature electrode board 
was produced like the example 10 This 
light reflex nature electrode board has 
the structure shown in drawing 2 . on 
glass- substrate SUB with a thickness of 
0.7mm Position adjustment is carried out 
respectively. Two or more multilayer fight 
reflex nature electric conduction films 10 
which consist of a light reflex **** system 
thin fibn 11 which consists of silver with 
a transparent oxide thin film [ 12 ] of 
with a thickness of lOnm and a thickness 
of 120nm by which the laminating was 
carried out to the electrode configuration, 
and a transparent oxide thin film 13 with 
a thickness of 70nm, and these 
multilayer light reflex nature electric 
conduction film 10 are covered uniformly. 
It has the dampproof transparent thin 
film 21 with a thickness of 35nm which 
protects the front face and a side edge 
side. 

[0113] The transparent oxide thin films 
12 and 13 are all metallic element 
conversions (an oxygen atom is not 
counted), and are formed by the mixed 
oxide which added the zirconic acid ghost 
to indium oxide at a rate from which a 
zirconium atom becomes 3 atom %. 
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Moreover, the dampproof transparent 
thin film 12 is formed by silicon oxide. 
Each light reflex nature electrode has a 
stripe configuration with a width of face 
of 200 micrometers, and is arranged at 
intervals of [ of 10 micrometers ] pitch 
210micrometer. In addition, each light 
reflex nature electrode was what has a 
detailed width-of-face part with a width 
of face of 20nm or less which is a circuit 
pattern for mounting of IC for a liquid 
crystal drive. 

[0114] After this light reflex nature 
electrode applied correspondingly and 
formed the transparent oxide thin film 12, 
the silver system thin film 11, and the 
transparent oxide thin film 13 according 
to the technique of an example 1 and 
performed patterning by etching, it 
formed the dampproof transparent thin 
film 21, then performed and formed the 
annealing processing for 30 minutes at 
220 degrees C. 

[0115] In this way, the obtained light 
reflex nature electrode board was left for 
one month in air, and change of the light 
reflex property was inspected. 
Consequently, change of appearance was 
not observed at all on the front face of the 
light reflex **** thin film 11, and there 
was also no change of the rate of a light 
reflex. 

[0116] an example 13 - in this example, 
the reflected type liquid crystal display of 
the structure shown in drawing 4 was 
produced It sets to this liquid crystal 



display, and is a transparent electrode 

531. Or 53n It has a stripe configuration 

with a width of face of 100 micrometers, 

and is arranged by pitch llOmicrometer 

on the light- scattering film 52, 

respectively. Moreover, each light reflex 

nature electrode 62 has a stripe 

configuration with a width of face of 320 

micrometers, and it is pitch 

330micrometer, and it intersects 

perpendicularly with the extension 

direction of a transparent electrode 53, 

and it is carrying out direction extension. 

In addition, the transparent electrode 53 
♦ 

and the light reflex nature electrode 62 
were what has a detailed width-of-face 
part with a width of face of 20nm or less, 
respectively. 

[0117] A transparent electrode 53 consists 
of the transparent oxide thin film 12 of 
40nm of thickness, a silver system thin 
film 11 of 15nm of thickness, and a 
transparent oxide thin film 13 of 40nm of 
thickness. The light reflex nature 
electrode 62 consists of the transparent 
oxide thin film 12 of lOnm of thickness 
and the silver system thin film 11 of 
150nm of thickness which touch the 
tooth-back substrate 61 which is a glass 
substrate, and a transparent oxide thin 
film 13 of 40nm of thickness. 
[0118] Also in any of a transparent 
electrode 53 and the light reflex nature 
electrode 62, the transparent oxide thin 
films 12 and 13 30 atom % Were mixed 
oxides with the included indium oxide in 
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metallic element conversion about the 
cerium oxide, and the refractive index 
was 2.24. Also in any of a transparent 
electrode 53 and the light reflex nature 
electrode 62, the silver system thin film 
11 was formed with the silver copper 
alloy which does 0.8 atom % content of 
copper. 

[0119] As an example of comparison, 
electrodes 53 and 62 were formed by 
sheet resistivity 8ohm/**, and ITO of 
240nm of thickness, and the same liquid 
crystal display as this example was 
produced at the rear face (outside) of the 
tooth-back substrate 61 except reflecting 
plate ****** of aluminum. When the 
luminosity of the Uquid crystal display of 
this example and the example of 
comparison was compared, this example 
was brighter about 10%, and display 
quality was high. Moreover, although 
shadowing was observed by the graphic 
character in the display of the example of 
comparison, shadowing was not observed 
at all in the display of this example. 
Moreover, although the graphic character 
was reflected in the aluminum reflecting 
plate and the character looked double in 
the display of the example of comparison, 
such a phenomenon was not produced in 
the display of this example. 
[0120] 

[Effect of the Invention] The hquid 
crystal display using an electrode board 
and this equipped with the electric 
conduction film which was described 



above and showed good conductivity by 
the thin film according to [ Uke ] this 
invention, and degradation with the 
passage of time moreover excelled [ film ] 
in preservation stability few is offered. 
This electrode board is useful also not 
only as the transparent-electrode board of 
a hquid crystal display but a hght reflex 
nature electrode board. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing l1 The cross section of the 
multilayer electric conduction film of this 
invention formed on the substrate. 
[Drawing 2l The cross section of the 
multilayer electric conduction film of this 
invention of a gestalt protected by the 
protective coat. 

[Drawing 8l The cross section showing 
roughly the penetrated type liquid crystal 
display with which the multilayer electric 
conduction film of this invention may be 
applied. 

[Drawing 4l The cross section showing 
roughly the reflected type liquid crystal 
display with which the multilayer electric 
conduction film of this invention may be 
applied. 

[Drawing 5l The graphical representation 
showing the relation between the 
thickness of the silver system thin film in 
the multilayer electric conduction film of 
this invention, the light transmittance of 
the multilayer electric conduction film 
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concerned, and the rate of a light reflex. 
[Drawing 6l Another graphical 
representation showing the relation 
between the thickness of the silver 
system thin film in the multilayer electric 
conduction film of this invention, the 
light transmittance of the multilayer 
electric conduction film concerned, and 
the rate of a light reflex. 
[Drawing 7] Still more nearly another 
graphical representation showing the 
relation between the thickness of the 
silver system thin film in the multilayer 
electric conduction film of this invention, 
the permeability of the multilayer electric 
conduction film concerned, and a 
reflection factor. 

[Drawing 8l The graphical representation 
showing the relation of the copper 
amount and the light transmittance of a 
multilayer electric conduction film which 
were added by the silver system thin film. 
[Drawing 9l The graphical representation 
showing the relation of the copper 
amount and the sheet resistivity of a 
multilayer electric conduction film which 
were added by the silver system thin film. 
[Drawing lOl The graphical 
representation showing the relation 
between the refractive index of a 
transparent oxide thin film, the light 
transmittance of a multilayer electric 
conduction film, and the rate of a light 
reflex. 

[Drawing 11] The graphical 
representation showing the light 



transmittance of the multilayer electric 
conduction film manufactxired in the 
example of this invention, 
[Drawing 12l The graphical 
representation showing the light 
transmittance of the multilayer electric 
conduction film manufactured in other 
examples of this invention. 
[Drawing 13] The graphical 
representation showing the relation of 
the copper amount and the rate of a light 
reflex which were added by the base 
electric conduction film of the multilayer 
electric conduction film manufactured in 
the example of further others of this 
invention. 

[Description of Notations] 

11 Silver system thin film 

12 13 -- Transparent oxide thin film 
21 Dampproof transparent thin film 
31, 41, 51, 61, SUB Substrate 
34,421-42n and 531*53n - Transparent 
electrode 

36, 44, 55 ■■ Polarization film 

52 56 ■- Light' scattering film 

62 ■- Light reflex nature electrode 

CFl -CFn- Light filter 

LC ■- Liquid crystal material 
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1 2 I M^bm son mJ^JtT<0 

1 1 m^-fM^ 1 3SEit(^miiffio 50 
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[0 0 0 1] ■ ■ ' 

[0 0 0 2] 

[0 0 0 3] WxLlf. ?Sfp^^gSl::ffiffi^ti6^P^m 
tiffin. ;^f7;=^affi^. Z(D:^y :^&m±<DmmU{±\^ 

Mai\^mt\:ix^ ^(D±mmmfS.^hx\^^6o mm 

So 

[0 0 0 4] z(r>mmmmmtLx\t. ^om^^^^m^ 
mfi*^fA<m^^hx^^. ^(D]ti&m'i^x't2, 4x 

10-4q- cmXfcD. giP^miii: UXii^iiffl^ixS 
2 4 0 nm(7))!gJ?(^^'&. ^(7)ffiSffifci:H:^5 J;^ 1 0 Q 
/□Xfc6o 

[0 0 0 5] ^fc. I TOi£ii51^l::t.. mit:^^Mm. K 

it^^\^mitT/\^^^^ j^%:mMLfcmm^tmbixx 

tt^^^O. ^/c. K^T;v;;?;y^l-?^1-51tlgBmfcS 
v^|li^7K^4^;0s^+^/J:fci^)-®:l-l^«^txv^/jrv^ 

[0 0 0 6] tZ^X. ±^y'^ :^yy^mWi'^Km:h 



3 

i^^<i^ -xDm^itt^m^^fixi^.^ . mti-i i o o ^ 
xmm\m^Bmmm i ctmmw^m^n^ij^ (co 

[0 0 0 7] ^yh^co-:;^-c% g/T^piJS(0:^l!{t:t*i6 

mm^mm-r6£^m^'^h6. ^tc. zni^m^x. st 

[0 0 0 8] tz^x\ mt. ^m(D^x\ mm^T^m 

[0 0 0 9] L^i^L/cf/iis^. §m. ^^^mEiXMcm-r 
^t. immmmxm^^^ifbo x^Mri^mat. m 
^^^\c^iE-r^mnit^^^A^tKii;i.x^(Dm 

^<=^>hy:^ h<DM^^Wim^^f}*^'^^Xh^\:Ltf}^:d^ 

X. ^tcn^Rki^tLX\'i^^^hX\^^/j:\^\ 
[0 0 10] CtllC^L. #§i0g6 3-1 7 3 3 9 5 
it#r^¥l "1 2 6 6 3-^. il$^ip2-3 7 3 2 6 
^3J;Ufl 9 8 2^0*xr^fi$nfc^7Ie]ICVM 

l-^5V^X. ll*^(7)^RB(C I ToMmx\tmit4>"j 

't(D^^^mmi^i:±f)^Lx±mmmmm--<oit^mmn 

[0 0 11] Lfi^uj:^*^^^ ±mvt^(D3Mmm<Dmm 
^iwib^v^x^>. fj:^^ ^(Dnmf}K ^^^mux2mm 

^tx. "tcommizmim^if&Lxi^^^oxm^^ 
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[0 0 12] 
10 [0 0 13] 

20 ^mimxr^itix^^^^Mmmmxh^x. ±mm 
^sUm. m 1 <7)mmmimnm^xxfm 2 ommmim 

[0 0 1 4] ^fc. ^mm{zxti\t. mmmmm^ 
::^\^M\^Lxmm^tifc^Mmmmm^t. ztih 

n^m^iX !9ffi^$i^XV^6^^fa^^^B/5Si|^$;^^ 

30 60 

[0 0 15] ^h\c^mm\cxh\t. mmmm^m^6 
mm^mmm^t. zh\zM\^Lxnm^h. ^km^^ 

^^wmxh^x^K^i^(ommm^mx.fzm.mm\zx d 
mf^^nx\^^^m^mmmmr>^m^ti6. 
[0 0 16] ^mm^hn. nmxmmm\^^^ 

40 m:im^^ii^mmmimmmtLx. iromm'^i 

^t. %bti6^Mmmm\tmisbxM\^^ic'^^. mm^ 

s<5v^x^e>lc^^f5E*iii^)fc^^, m^Mm(Dmmm 
fS^^fi^mmmimnmtLx. ^>'y^j>.m\mt. 

50 m^sr#s^J^/^^^v^^c{^rgS'g^L/cms/^°^--vlc/^•^ 



5 

[0 0 17] 

m) {cmf^^hfcm i (ommmimnm 1 2^j:mm 
mmi i<^B2<Dm mm \mm^nfcm2(Dmmm 

[0 0 18] mi^^xim2(Dmmmimnmi 2^x 

[0 0 19] ^^bjic^qv^x. mt<Dm^^^^'^^^^ 
mcf^^^^^mTtmtn. (25^) \c^\^^x. mt 

J:5>/^^Jl7cmtLXIl. (Ti) . 

^ (Z r) . ^^^^/V (Ta) . :=-ytzf (Nb) ^(Dm 

m>^M^^m. -lry^7i^ (Ce) ^(0 7 v^ri Ktc^. 

(B i) . y/V-vjr^'^i^ (Ge) . ^-YS (S 

i) ^(D^^m. ^xxj^^^j>^ (cr) ^^m^-r^^i 
tt^x^6. ztih^mTLmt. m&xh. 2u±mE. 

[0020] *^p^^iv^^/^5M^(;:t>^^*$tL^t)(7) 

x\t^£^^rK m^Mmi i(DWim\^s mt(Dm^^^^ 

[0021] m2(^^M^ftW*4(^ai. ^<?)4M7t: 
1 0 M^%]^±Xfc 6 i: ^ ^ l-W^ tv \ 

[0 0 2 2] m2(D^mmt^^&n. 't(D^m 



S^m¥9~2 3 0 8 0 6 

6 

<Df&m\^^mt^^-^^y h (Dmxf)mm\^^i^x$^\H 
(D^tm^f-MfD 4 0 m^^Vo^Txh^ ztt>^h 

u<. zomi'%yTXhh::tf)>mi>tti-i^\^^\ 

[0 0 2 3] mi^-^xj^B2(Dmmmtmn^i 2^x 

t/l 3Hs V^-ftlt). 3 0/.tV^Ll 0 0 nmOiJ^^^r 
1 l^ffilil^Stt^^ltTt^^^^^tTfe^^D^o 

[0 0 2 4] ^^.mmi Hi. ^¥-^^-e?i^i*$tl■cv^x 

T/l^^^'^A (Al) . ffl (Cu) . ^i/^/V (N 
i) . ;^7K^^i=^ (Cd) . ^ (Au) . Mf& (Z 
n) . (Mg) . (Sn) . ^Vv^-^ 

(I n) . (T i) . v?/Vr3- ^i, (Z r) . 

-try !>A (C e) . ^-^m (Si) . S& (Pb) . :J3J: 
r/z^yi^^^'i^ (Pd) Xfo^o me)<^7U^(^5^. T 

[0 0 2 5] ::(oj;5?t^^a7t:^»i. 0. l;'^V^L3ll 
v\ ^(7)1:;5>0. iM^%*«*^#^l-fi^ ^(^-^^^ 

[0 0 2 6] 1 1 tt. Ut6#m^^«^ 

of)K mmmmti.x^m^fi^t\ ^m^mmtL 

[00 2 7] 0 5^3j;t;[g|6H. mmsVBtLX:^y 

(fflJf^n-l. 5) t<D±\:i. 
tlStJf*n = 2. 3X«J¥4 0 nm(0^1^3J;U^m2(^ 

^mmtw^i 2^xxj^i zxmw^i 1 ^fifei^tfc 
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lOnm (ftiSa) . 1 5 n m (*i^b) . 20nm 
(ft^c) io<i:t;5 0nm (fti^d) i L/c^^(^^m 

men, isiiflii i(7)i?:$^5 0nm (*i^d) . 

75nin (fti^e) , lOOnm (fti^ f ) *5J:t/20 
Onm (fti^g) ^: LfcJg'g^c^^Sm^^LTV^So 1^5 

[0 0 2 8] [ns^^^b^^-sj: mmmi K^m^ 
5 n m^± ^ 5 ^ . mmm<DK^m^- mm^ 

L. ]Sii^^^l5t£0 2 0 0 n rri-efiS*f$;55^ 

[0 0 2 9] [UllCMoT. *^0JcO^l»mJ3ll 0 

[0 0 3 0] ^B^^fbfe^^l 2. 13fi. P^/^ 

^^u-i^s>t ^(D^^ t LX(Dm^mm(r>m^^m 
[ 0 0 3 1 1 st^s u B <D\m.\^. imnm 1 1 1^^^ 

IllSO^i^T. J:*9jf^L<l^ 1 2 0'CWm(D?Mitlr 
[0 0 3 2] v:/iggf^ji, Wi^mm^i 14^ 

^1 osTji^^-resaic, s^KsuB^j^ft-r-s.. 

it\±. ^WLS\]B(nm(ommz\&Zx^ ^^>if.y^<^ 

[0 0 3 3] :^^^y^')>^m^mzxrmmmmn 
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5 0-2 0 0 kg/cm2 (DJE;^TX-7^U';^^?g t. m 

6. mmm\±. Wi^fmm^^'^hfcmz\±. .100 

0^i^±c»?tS/^^^ff^LV\ J:!9»^U<fil 2 0 0t 
18 0 O'CJ^Tt^^mSXSbSo 1 8 0 

10 o^^ax.6^. m2<n^mm\mtmm\^xm^nm 

[0 0 3 4] r 9 Lx#f5tLyci5'-y-/ hii. "tmm 
t^K-m^xh^m^\z[i^ mmm.xmmi.fc^ ^ ^at 

1 3£o«a^<i:i^i:ic-r5o ^-y^hco^^ 

*^x;^o^{Lfe^d>l:^Dx.X^> mf^o^iq^ 

\t. w^f&^Hhmmmimnmi 2, 1 3 4^ic«A$ti 
[00 3 5] imnm 1 1 ft. f&wMmt^^^ < . 

i?{t:^»J^12, 1 3 ^f^DXfc-5fcJ6f^-^SXSM 
^{LfeiS^l 2,13 <^:iii^LX^K^5RltgXfc6Sfe. 
30 m.m:^^<y^Vi^^miX\mir:b:ittm'^\.\\ 
[0 0 3 6] ^-^Mmi l^y^^<y^V>^\Z^r^Y^n 

^^m^mt^^^-fh^-^yvxh^^ mbmrnTt 

[00 3 7] ±IS«-^f*£Or XSK S\3BAi\Z.mi(r>m 

40 0^®s{bfe«J!ii 2. ^S^SIjgi iib'J:u*^2(DSs.^®{t: 
^Sf^l 3$:!lig»:?i^^Lfc^. CC0#^]^^2 oo^t^ 

[0 0 3 8] sp^^^fkfKisp^i 2, i3tm^Mmii 

/j;^^. SKsuB±i;:*^?gic#6^g^l;JKi OS: 
^^Lfc^. ^±^coMP>^^{l:fe«fiii 3±|::. ii^ffi 
50 ffl$i^XV^6Uv?x h^^:ffiL. CcoL^v^;^ h^4:3fS 
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[0 0 3 91 z,(o:^y^>^WLh\.x\t. ^Wi^m^x 100 4 3] imm(o^m%^n. ^Sfg^^^^se 

mm\mnw.^^%mmm\^. ^mmimm^^ lo mmm\^immxt>^h^\z.\mm^m^(rymm 

z.(r>mkhm^h(n'mi<T>^'^^ mm. \mMA\m\^xmn'f^^b\^^m% 

mmmm.^x.^%%^^^htm^\^^\ ^nicj: mm o;65)feM«^4x*;fo^^#i-»i3i£Kmi:ffiffi'^s 

S^5ffi^-r'6l:it);5^/^^*:»ibT. C;He)Jifli<^f--f K^^^ [0 0 4 4] [gl 3 ^ii^fSfp^^i^@<^--^J^7i^'t- 

^(^^SSjtl 0 0:0. 0 5/J:V^Ul 00 : SOCO^l^ tlfc-Mt^Si^StK 3 1^3J:t/4 l^^iTh. WfiW^ 

^V^i|ii^t>oT. g/hfl2 0/^V^L5 0Mm(D«Sf5 Ji^^$tlXV^^, {^^13 30±|C|1, Bfr^or^^Pg^ 

[0 0 4 0] c(Di;9tc#^i#m^^^iy^^^i-fc^ 30 ±icngar^ii3 5^s?f^^^nrv^5o ]ie^m<i3 4(^?^ 

\\ (1121^. nM.im^<om\m:mmm^\x%m^ [0045] ^b^sss 

tifc?i^^(cfo-5*%pj(o^s^mBii o^^^L-cv^6o 3 ^tm^ih^x^^^. m^mmw^^ Komm^ 

lOft. iE^^^f-v^l-J:^. l?iJx*lID(^ X. ]gP^m^ii3 4coMffi:;^r^tii:3^1-6^rfS]irMtB-r6 

^g®tS5i-'5^r^l-Mt56;^ h7^:7^<^icjf$^$n. SPJmii4 2i -4 2j^ {^Ts ::tu^^^l^^LX^B.^ 

^(7)rcix^v^$tiyhtiM^^i^X^f^^5KM'f4S0^Sf mti4 2i:V^5wt;D5fc^) im^^^. -^(^ilcilSH 

Jii2 iiwj;i9S^5tixv>5o r^^4 3/!)^J^^^$nxv^^, 

[004 1] mwmmw^iw^. mwm^n^^m^ 40 [oo4 6i mmmLA\<n^^b-:>5<om\^\t. 

^^^^ ^^y^ i;?;i.=r^r^ix, ^ V ^ /v ^' CO 4 4;65^(te)ixXV^^<, S^StS3 1 ^5 J:0^4 1 li. A 

[0 0 4 2] wmmmmi in. mmmmm\ «i^:7^/ui.. {mmy^i^^. u^^xv^-h^^ 

\\ JbPxX. KMI4SP^?iii2 111. ^PJ^^bfefiKl =«"h^^^#-r6fcco1,^tf) ^mTT^'fhz.ht^Xt 
Zh<n^V^n^X. 1 0 0 nm£JlTXfc^wi:^5j^^L 

v\ z.<n^v^m'^\^^nu^^m^^hm%mmmM [0047] ^ux. wm.^^\>i^\(ryWi<j^ys-<'' 

x<owM%bmmm\ xxo^wMitt-^^w^xm^-t 7>\z\t. WLmPci^ctmx^^x^^h. m.mvt'Lc 

-So KMi4iS0>^»JK2 1(1. ii^. 2 Onm-? Onm 50 LXIl. ^Oigid^- KlC|£i:X. ^^^ix 
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h^^-^^y^ (TN) ^-K. x-/^- 
y^:^Tyh'^'r^yi!^ (STN) ^- K 
Slff^ (ECB) mmi^my-C^T iy h'^-r^ 

(BTN) ^-h\ ^^M«-<:/K (OCB) ^- 

®^ 7y-/M7^ h(^TN. STNO^-g^Idd, 10 

*^J1. 5) ^;:i£V^ffli^f^ (fc^;tff. l. 5/^l^Ll. 
6) $:#-*-5c^;i5jff^Lv\ 

[0 0 4 8] !i]4fi, ^*r§!?sfB^^ig@(^-^j^^-r 
wmmmx^-hh^ si4ic^-raj§i!fSf0g^^g5o 

a^^tjic&gb. "miXhh, sffis 111. 20 

[0 0 4 9] M^*tlii0jatS5 l(0Ste6 l^>E^®-f 

^^^±l::|liE[^J^5 4/5SJi^^$nrv^6o 
[0 0 5 0] S0^S«5 i(Ot>5-*(^®tc|i. M^Hi 

^S0jaffi3 x^^-^A 1 .bf^j^(DMSx?i^^-r6^i 30 

[0 0 5 1] WMJ^tee ico®0^S«5 1 <l:^®-r-5 

ttmS {^a4■e(ilooKl=fttS^iL;i>Mx/c^v^) 6 2 
•tco±iciiiEf^jg6 3/5s?i^^$tii:v>^, 

[0 0 5 2] *®ffliJSte6 111. S0J-efe-5^^tC|l. 40 
iaitr^-f?$fB^/i^igl3 0|C43(t^SP>gStg3 IIdJ; 
t/4 1 ^f^l^c7)tJiSfx?FMT'#^/i\ iES*f^<^t£i^^ 

mb\.x\t^^mmk ^m. i. 3;^c^v^Ll, ? 

1^. ^^iK^^§*&* Mxlf. 
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Z.hmxi^^ mmt%}i\.X\t^ gSfhiryr^i., yy 
it^^i^'y^J^^ ^XUyyit-^^^i^^J^tm^LW 
[0 0 5 3] 1 (b 6 1 (?5rB^OX^-;;^tC|l, igii 

^?sfB^^£ig 3 0 iwH Lxmm Lfc-hcDt mm(Dm^B 
unLct)mA^nx\^^, m^m^mm<Dmm'e- h' 

(1. TN. STN. BTN. OCB. h • 
(^&^-KXfc!9#6o IrI^Iw. TfeSii^ {/-• ry- 
>t:I7^ h(7)TN. STNj^fsCOJS^Cifl. lejE;^^^) 
Iwfi. ^Sfail. ^0^a^co|35r* (ii^. ^^l. 5) \c 

i£V^®Jff$ (fc^XLll. 1. 5/eCV^Ll. 6) ^^-f-^ 

[0 0 5 4] ^mm(D^mmmm lon^ iii2tc 
^-rf^^si2 ixf^^$nxv^5?i^^t/cii^^^n-c 

S^|?gCOV^-ftt^C^^V^Tt). ^5^^*13 4. 4 2. io 

^v^/^fcn5 3tLxmi'^:it^^x^^. ^<nm 

tt^h. idai^fcJ;^!^. iS5^«Kll{l. 2 0nm 
[0 0 5 5] ^fc. -Jg:lc. ;«7^-7^>'l.iJ?-CF^jg 

0.^2^3 1, 4 1, s KDJSin^nmii. sxh^. 

x\ ^wmmmi o(Dmijifm^^^h<Dmifrm^^\^^h 
(DtLXK^m^i&T^^. mm^^m^^'^^tcib 

t^. iS^^illl KDm^n. 1 7nmi^T. #tC|14/^ 

[0 0 5 6] HI? 11. msizmi^xmrnLtc^^mmm 

Sr^^ 2 . 3 b L. m 1 1 2 (^J¥$ ^ 

3 5 nm. tH2(Ommmh^Mmi 3(Dm^^S 1 n 
m. ^<^±lcB^$ti^^y-r ^ KgBf6]]^coJ¥$^4 0 
nm. ?^fe(DStFf$^l. 5 ^ Lfc ^ $ . ^^5?^ 1 1 
0/f$^9 nm (ftj»a) . 1 1 nm (fti^b) . 1 3 
nm (ftlftc) . 1 5 nm (ft^d) ^b*J;t;i 7 nm 
(*«le) b^k,tzM'^<n^mm-%m<nWk^ (T) ib^ 

cfct/^lt^ (R) ^V^^zi-U-h tfcig^^/T^i-. [g||C 

:|b^V>X. *^^^^-f^?5F^tw^;te)tlXV^6ffimf^cO 
E^TIliSii^S:. IS^RIl^W**S:bt-o il7;5i>e> 
i^;5^^J;9lC. ll*5¥K(?)ffJ;!iSl 7nmJ^TXIl. S 
ii*;iS9 0%£;l±XfcoX. ^til:imLXKI*^;55i£ 

5 50 nmXc^^ig$fl9 0%^TIII'6MfSjl;:S5'2)„ 

\^%^hfih(nxut^\.<^f^\ \ 
[00 5 7] ^D;tX. 1 1 II. ISi: 0 . \fi\^ 
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[0 0 5 8] [11811. j?^ lmm(^7k^pSK±t:iJ¥^-t 
tl^'tl4 0 nmtOO. 1 J!S^%(^^^iPlS#^ (A g C 
uO, 1 ) . 3j[I^%(^^»l8li|^ (AgCu3 ) i^i: 

xy^mmm^w<^fS.\.. ^(o^itM"^^ (t) ^aa^tfc^ 

T-roCO^^^^JfJP-f'S ^ s 4 0 0 n m^m(r>mMi^%<^^ 

[0 0 5 91 11911. n^(oWi'^ xm^m^ 

0 nmcD|a-il^&(^S^tg:fti:»Xf^5Q/nX*fe'9. HI 
1 b n m 

[0 0 6 01 fsi^. m(oM\z^^m\^fz.m^^ms^ 
^um^\^n^'ti^<DtnB(o^^m%hfixy^^^. t ; 

icgp^^ibtifisii 2, 1311. 2. \^j.±.(nm^^^ 

^tv\ ^(Dj;9^<f^2(7)^Jlg^{l:W^5|6F^LXii. -fe 

\fht. -try ^i^^-^:H€n2 0E^%. 3 0J[li=-%. 
II. 2. 17. 2. 2 4^b^^t;^2. 3 0^/^ 

5o S2(0^Ji^^bW»(^^iRMi^^^ lOE 
fcllT^yvyT;^^^?!^^^^^^^. ^$?^J:fSS^t>oX/^ 

[0 0 6 1] 11 1 0 (1. ifmPi<o^m%wmtmn-A o 

nm07Ky>r^ Y^i\^w.^it\^xm^^^P( (IW^l. 

^gji^bbfCo (HI 0^C:fe^V^X. fti®ail®5f^ 
t^2. 0(7)^'&^. fti^bH@W^/ii5 2. lO^-g-^. 
SiScHmif^;!)5 2. 2(0^^^. ft^dHajJr^;^^ 
2. 3(^^^^. fti^e(lffitJf^^^2. A(Dm^^n^ 

■To 01 oic^di^x. #^j»^^'t??^(^^fe(^lg5aif^t^ 

[0 0 6 21 if%m<D^M^MnB:l 0^[ll4lC^'t^*t 
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®?S^^^ig@(^K*H4mS6 2 LX?l)ffi-r61r^> 

t)5i^fcJ:5l-. 5 0nmieJl±CiJ?$^^-f5iS^!WSi 
1 l>£:it^-6::^;6^»^LV\ ^LX. [l|6lcMLXm 
P^Lfc<t5lw. ^^^WflillH^ 2 0 0 nmJeiT(7?^^ 
ik^-rh^ttm'^\^^\ ^<0^<0^^\t. HI. 112 

^^ximA\m\^xmm \.fz.m^xh^o 

[0 0 6 3] 

[0 0 6 4] z(DmmnMm^. miK^tm^^t 

L. Jf^o. 7mm;;*fy;^StSSUB±i;i. mtmrn^ 

MzW-^'^^nm(DWnmtmn^ \ 2t. i?^14n 
m(7)il?l|iil 1 ^J¥^ 3 5 nm(nmmm\:MnW^ \ 3 i: 

[0 0 6 51 ^i^^^bi^SIKl 2, 1 3tl. V^-ftLt>. 
m.i&^> (T i O2 ) t^^t-r Vv^t^i. (I n2 o 

3 ) ^(7)^^^{l:tiX?fM^nx*5'9. 

^S(l. ^JlTc^m^ (i&^f^^^;&'>:/hL/j:v>) X 

^^I^T-^W Vv^-^ixHi^t?) 2 0M^%tC/^6*Xfe 

[0 0 6 6] :i<Dmn4m%mBwxr<D^b^^iji^x 

7>'>r v^?^J!jDLXM^^">'V^/vtcJ:i9 2 4^rBll&^ 
[0 0 6 7] ov>x. ::(^^^«&*^Bff^(^^^l-^« 

ot:xi o^r^^^^L. ^^yy^>^Wiiirhtth\^ 
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[0 0 6 8] m^. mmmimnmi sncmmm^tD 

{zy<^~z=.y^i.ti, m\^^x. riti^2 2 ot:-eiB*FBl 10 
(DT^-ji^mm^mLxmrn^Mrn'mm^r^joSiLfc^ 
[0 0 6 9] c 5 Lx'^htifcmm^mmw.m(Dmm^ 

^Mmmm\z-D\^^x^(D-^m±m^m^m^xm 1 1;:^ 

[0 0 7 0] mmmi(ommmmi^i'^^^xsMmm 
McWLxmrnLtct^. mm^Mmmmi o<Dmmz^ 
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[0 0 7 1] W±(Oi:5l::. *^ffi^J(w#.6]SP>^^l# 

fifliii. '^mi\z}t^Lxs:&mi(7:>^u^mmmm^ 
M<. ±^u^mz^\^^xi^-xM^^^mMm^^ti' 
^ tmmi5bxm\^^mmmt:^L. Lf)^hmmmzmti 
x\^^6zkr>^mx^tco 
[0 0 7 2] mmm 2 

^mmmxn. mmmimwmi 2, 1 3i:mit^^y 

(Ti02) tmit^Vi^J^ (Ce02) ^^XJ^mit-( 

\^Lxmmmmm^i¥mLfc, mT^mmw mmm'f- 

[0 0 7 3] %hhfcmm^Mmmmi oommmmt 
i^r^-r. ^(Dmmmmm^^^^xsmr^mmLxm^. 

[0 0 7 4] 



m 1 ¥a*o«fl* (%) 







4 5 Qjun 


5 0 Onm 


5 5 Omn 


6 0 Onm 


6 5 Oma 


7 0 Onm 
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